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SUMMARY: Loss of teeth vitality when root formation is incomplete, results in weaker structures leaving them prone
to fractures and unfavourable long-term prognosis. Apexogenesis is currently the treatment of choice in immature teeth and
is indicated in vital teeth without pulpal pathologies. The treatment aims to eliminate the causal agent of the damage, and
provide the necessary conditions to preserve vitality in the tooth and induce apical root closure. A 6-year-old male patient
was treated at the Endodontics Clinic, Universidad de La Frontera upon complaining of acute pain in tooth 30. The tooth
presented incomplete root development due to dental caries with pulp exposure and a diagnosis of irreversible symptomatic
pulpitis. Total pulpotomy was performed with the application of Mineral Trioxide Aggregate and controlled at 1, 4, 6, 7 and 12
months, achieving root development and apical closure in the permanent molar. The result was comparable with studies that
support this therapy in teeth with irreversible pulpitis. This work seeks to contribute to the existing evidence on the management
of immature permanent teeth with irreversible pulpitis to induce root development and apical closure, and maintain pulp vitality.
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INTRODUCTION

Histologically, the pulp-dentin complex is
composed of odontoblasts that synthesize dentin,
numerous fibroblasts, undifferentiated mesenchymal
cells, an extracellular matrix rich in Type I and II
collagen arranged randomly, an amorphous
substance composed of glycoproteins and
proteoglycans, and numerous blood vessels and
nerve fibres that enter through the root apex (Dhillon
et al., 2016).
These types of tissue, as well as enamel,
dentin, cement, periodontal ligament and alveolar
bone tissue, originate during odontogenesis, a
1

process
that
involves
histogenesis,
histodifferentiation, morph differentiation and
apposition (American Association of Endodontists,
2016), allowing the teeth to develop and acquire their
shape and function within the oral-craniofacial
system. However, these processes may be
interrupted or modified by factors such as trauma,
dental caries or pulpal exposure by accident, and in
the long term, injuries and subsequent pulpal
pathologies may be responsible for stopping
radicular formation and apical closure (Nagata et al.,
2014).
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Existing treatments for teeth of this type with pulp
vitality and without pulp pathology aim to eliminate the
causal agent of the damage and provide the tooth with
the necessary conditions and stimuli to preserve vitality
(Ghoddusi et al., 2014) and favour root formation with
posterior apical closure (Qudeimat et al., 2017), known
as apexogenesis (Holland et al., 2008).
A well-known procedure for apexogenesis is
Total Pulpotomy with the application of Mineral Trioxide
Aggregate (MTA) as an inducer of differentiation
(Qudeimat et al., 2007). This involves surgical removal
of the cameral dental pulp and subsequent application
of MTA to preserve the vitality of the root pulp (American
Association of Endodontists). It has proved to be a
reliable treatment in immature permanent teeth without
pulp pathology, replacing the pulpectomy and
apexification therapies (Nosrat et al., 2013) which
produced weakened teeth prone to fractures (Cvek,
1992; Camp, 2008) and with unfavourable long-term
prognosis (Rabie et al., 1986; Katebzadeh et al., 1998;
Robertson et al., 2000).
The aim of this work was to show the evolution
of a patient who underwent total pulpotomy therapy
with MTA application in an immature permanent
mandibular molar with irreversible pulpitis and pulp
exposure due to caries.

MATERIAL AND METHOD

A 6-year-old male patient and his parents
attended the endodontic clinic at Universidad de La
Frontera in Temuco, Chile, consulting for acute pain
in tooth 30. On clinical and radiographic examination,
a deep occlusal caries with pulpal exposure was
observed (Figs. 1 and 2). In the cold sensitivity test,
Endoice® Spray was applied with a cotton swab on
the vestibular face of the tooth in the middle third of
the crown, the patient reported intense, pungent,
localized pain, evaluated at 7 on the visual analogue
scale; pain disappeared after 40 seconds once the
stimulus was removed. The patient did not report pain
on vertical percussion. The diagnosis was irreversible symptomatic pulpitis in tooth 30 with incomplete
root development and open apex.
Treatment options were evaluated. The treatment
was explained to the parents and to the patient,
obtaining their consent. Total pulpotomy with
application of MTA was performed.

The therapy began with left inferior alveolar
nerve block anaesthesia, using 1 tube (1.8 mL) of
Lidocaine 1:100,000 with epinephrine constrictor
vessel (Septodon®). The tooth was then isolated with
a rubber dam and the tooth decay and affected hard
tissues were eliminated using a round, high speed
carbide bur. The cameral roof was removed and
access preparation was carried out using a highspeed endo-zill bur (Fig. 3). The cameral pulp tissue
was eliminated with a sterile Maillefer caries spoon,
reaching the entrance of the root canals (Fig. 4). The
tooth was irrigated profusely with saline.
Haemostasis was achieved by applying a cotton
sterile ball on the entrance of the root canals; bleeding
was no longer observed after 5 minutes. Angelus®
White MTA was prepared according to the
manufacturer's instructions and 2 mm was applied
over the entrance of the channels (Fig. 5). It was
covered with a moistened cotton ball and the tooth
was sealed with Ketac Molar® conventional ionomer
glass cement (Fig. 6). Occlusion was checked and
the cement was polished with soflex® discs (3M
ESPE) in black, blue and light blue.
Once the clinical procedure was completed, a
periapical radiograph was taken to evaluate the MTA
filling and the Coronary seal. After 7 days, the seal
was renewed, again applying Ketac Molar®
conventional ionomer glass cement.
Finally, clinical and radiographic controls were
carried out at 1, 4, 7 and 12 months; on each occasion
the first apical closure was observed radiographically
(Figs. 7 to 10).

Fig. 1. Initial clinical view of tooth 30, observing active occlusal
caries of great extension.
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Fig. 2. Periapical retroalveolar radiograph tooth 30. Projected
caries lesion is observed in the pulp chamber.

Fig. 5. Clinical view of application of 2 mm of white MTA mark
Angelus® on the entrance of the root canals of tooth 30.

Fig. 3. Removal of the cameral roof. Abundant haemorrhage,
sign of pulp vitality.

Fig. 6. Clinical view of temporary filling of tooth 4.6 with
conventional ionomer glass Ketac Molar®.

Fig. 4. View of remnants of cameral dental pulp removed
with Maillefer® caries spoon and placed on sterile gauze on
examination tray.
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Fig. 7. X-ray at 1 month.
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vestibular fundus were examined, and no clinical
alterations were found. There was no painful response
to vertical and horizontal percussion tests.
During controls, complementary periapical
retroalveolar radiographs were taken to evaluate root
development and apical closure. In these it could be
observed that there was indeed gradual radicular
development of the mesial and distal roots producing
apical closure.

DISCUSSION
Fig. 8. X-ray at 4 months. The evolution of distal and mesial
apical root development is observed.

Irreversible pulpitis has been defined as the
inability of the dental pulp to heal; it is presented as a
severe degenerative process. It is commonly treated
in immature permanent teeth with pulpectomy and
subsequent apexification (Bjørndal, 2008; Levin et al.,
2009; Linsuwanont et al., 2017). This procedure has
lately been questioned in permanent immature teeth
with irreversible pulpitis because of the presence of
vitality in the pulp tissue. This challenge has led to
investigation of this area in greater depth (Alqaderi et
al., 2014).

Fig. 9. X-ray control at 7 months.

Although some authors describe the difficulty of
establishing objective relationships between the clinical
diagnosis of reversible and irreversible pulpitis with
histopathology (Seltzer et al., 1963; Barthel et al.,
2000), there are others who, based on histological
studies, describe that in some teeth with irreversible
pulpitis, there are histologically favourable conditions
not related to clinical parameters (Ricucci et al., 2014).
The results obtained by Ricucci et al., are
concordant with other authors who state that total
pulpotomy with MTA application is an option that gives
good results in teeth with irreversible pulpitis,
maintaining the function and vitality of the tooth (Chueh
& Chiang, 2010).

Fig. 10. X-ray at 12 months. Distal root apical closure and
mesial root pulp canal narrowing are observed.

RESULTS

During the control period, tooth 30 was evaluated
at 1, 4, 7 and 12 months. The integrity of the restored
coronary tissue, marginal gingiva and mucosa of the

According to the available evidence, total
pulpotomy is a therapy option that seeks to eliminate
damaged dental pulp, and tissue possibly contaminated
with bacterial microorganisms, favouring a
physiological response of the remaining root dental pulp
to maintain vitality (Linsuwanont et al.) and thus achieve
ideal conditions to stimulate term root development and
apical closure in immature teeth (Witherspoon, 2008).
It generates a wound in the pulp which activates a
complex biological response based on bioactive
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signals, cells and growth factors. In these therapies, it
is possible to maintain the root dental pulp which is
still vital; this is the ideal path where the cells can move
and obtain growth factors, favouring their migration and
differentiation for continued development (Clark, 1996;
Werner & Grose, 2003; Barrientos et al., 2008).
The particularity of immature permanent teeth
is that they contain the mesenchymal cells of the dental pulp and the dental apical papilla (Albuquerque et
al., 2014); these cells have been shown to be stimulated
and induced by MTA (Nosrat et al.), achieving in some
cases term root development and apical closure of
permanent immature teeth with irreversible pulpitis
(Qudeimat et al.).
The results of our work is concordant with the
reports of other authors (Nosrat et al.; Ricucci et al.;
Qudeimat et al.), demonstrating effective stimulation
of root development and apical closure in an immature
permanent molar with irreversible pulpitis and pulp
exposure due to caries. This result was achieved by
performing total pulpotomy, MTA application,
elimination of contaminated pulp tissue and adequate
physiological stimulation for root development and
apical closure.
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en molar mandibular permanente con pulpitis irreversible
a través de pulpotomía total con aplicación de agregado
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RESUMEN: La pérdida de vitalidad en dientes con
formación radicular incompleta trae como resultado el debilitamiento de estos, dejándolos propensos a fracturas con
un desfavorable pronóstico a largo plazo. Las terapéuticas actuales de regeneración pulpar en dientes inmaduros
estan principalmente indicadas en cuadros de pulpitis irreversible y buscan eliminar el agente causal de daño y brindarle al diente las condiciones y estímulos necesarios para
preservar vitalidad e inducir el cierre apical radicular. Un
paciente de 6 años de edad y de sexo masculino, acude a
la Clínica de Especialidad de Endodoncia de la Universidad de la Frontera, consultando por un dolor agudo en
diente 4.6 el cual presentaba un desarrollo radicular incompleto producto de una caries con exposición pulpar
con diagnóstico de Pulpitis Irreversible Sintomática. Se
realiza una pulpotomia total con aplicación de Mineral
Trioxide Aggregate y se controla a los 1, 4, 6 y 7 meses
obteniendo un interesante resultado comparable con estudios que avalan dicha terapeutica en dientes con pulpitis
irreversible. Este trabajo busca contribuir a la evidencia
existente sobre el manejo de dientes permanentes
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inmaduros con cuadros de pulpitis irreversible para inducir
el desarrollo radicular, cierre apical y mantener vitalidad
pulpar.
PALABRAS CLAVE: apexogénesis, pulpotomía,
agregado de trióxido mineral.
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